Abstract: It is a commonly held view that democracy is better at safeguarding environment while autocracy is predatory in nature, and is thus insensitive towards environment. However, others argue that democracy leads to environmental degradation. We revisit this contentious relationship between regime type and environment degradation in the context of deforestation.
"Almost wherever people at the grass-roots level are deprived of a voice in the decisions that affect their lives, they and the environment suffer. I have come to believe that an essential prerequisite for saving the environment is the spread of democratic government"
1 -2007 Nobel laureate Albert Gore
Introduction
Is democracy vis-à-vis autocracy better at safeguarding the environment? If so, can the level of economic development explain the variation among democracies in protecting environment? The relationship between regime type and environment protection is controversial and has been pondered by policy makers, scholars, academics over several decades. Both theoretical arguments and empirical evidence on this question remains contentious. The dominant view is that democracy is benign in nature, and thus protects the environment better in terms of outcomes (Payne 1995 , Torras and Boyce 1998 , Barrett and Graddy 2000 , Bättig and Bernauer 2009 ). This also holds true for international environmental commitments (Neumayer 2002) . Prominent studies including Fredriksson and Neumayer (2013) , Buitenzorgy and Mol (2011) , Shandra (2007) , Reuveny (2006), Neumayer (2002) , Didia (1997) , among others, find that democracy has a positive impact in reducing pollution (air, land and water) and deforestation. Particularly Buitenzorgy and Mol (2011), Shandra (2007) , Li and Reuveny (2006) find that democracy is associated with lower levels of deforestation. These studies argue that the virtues of democracy namely, civil and political liberties, free flow of information, civil society activism, free media, exchanging ideas with foreigners leads to greater awareness on environmental issues forcing the democratically elected governments to address environmental concerns. On the other hand, others argue that democracy is no better in safeguarding environment. For instance, Midlarsky (1998) finds no uniform results in the effects of democracy, and actually finds some indication of a negative effect on environmental protection in some areas. He also finds that democracies are associated with an increase in deforestation. Likewise, Roberts and Parks (2007) and Scruggs (1998) find no support for the fact that democracy has any effect on various environmental indicators in the realm of air, water and land pollution.
Why is empirical literature on this topic ambiguous? We argue that this literature is incomplete and misses potentially important effects of the role of economic development.
While most studies examining the relationship between economic development and environment in an Environment Kuznets Curve (EKC hereafter) 2 framework ignore the role of political institutions, studies exploring the effects of regime type on environment overlook the role of economic development. To the best of our knowledge, no study has factored in the role of economic development. We fill this gap in the literature by focusing on the role of economic development in explaining the impact of democracy on deforestation. Our central argument is that the impact of democracy on environment protection (i.e. deforestation) is conditional upon level of economic development of a country. We argue that at a lower level of economic development the democratic regimes are under pressure from the electorate to generate jobs via boosting investments and kick starting process of industrialization thereby increasing economic growth and development. In many poor countries where large sections of the population live below the poverty line, job opportunities are seen as a mean to escape from poverty. Thus, the median voter prefers those governments which increase job opportunities. Moreover, at lower levels of economic development the general environmental awareness and consciousness among the masses is expected to be lower. On the other hand, at a higher economic developmental ladder, the governments often face a different sort of pressure from their electorate. That is, the pressure to preserve environment by embarking upon policies that focus on sustainable economic development in which environmental 2 The EKC theory in environment is actually named after Kuznets (1955) who found that the relationship between income inequality and economic development is in an inverted U-shape. That is, the inequality first rises and then falls as economic development increases.
protection is given an equal importance. Thus, we argue that the positive effect of regime type (especially democracy) on protecting environment is highly conditional upon the state of economic development.
We put these theoretical propositions to an empirical test in a panel data setting covering 139 countries during 1990-2012 period. We use forest coverage (i.e., the percentage area of land covered by forests) as a proxy for deforestation. We use forest area coverage for three specific purposes. First, in studying this topic, previous works have excessively focused on pollution related variables like the smoke, heavy particles, organic water pollution such as fouling of fresh water supplies, soil degradation, fecal coliform, arsenic, lead, dissolved oxygen, sulfur dioxide, nitrogen oxide, carbon dioxide emissions, other emissions like the greenhouse gas, among others or commitment to international environmental treaties. Little attention is focused on understanding how political institutions affect deforestation specifically. 3 Second, focusing on an environmental outcome rather than environmental commitments, such as ratification of environmental treaties is advantageous. It allows us to test the effect of regime type on the environment outcome -there is after all no guarantee that commitment to protect environment (like forests) will actually lead to positive outcomes.
Finally, forest coverage is not just a proxy, but vital in its own right. Studies in environmental literature highlight the importance of forests and problems associated with deforestation. Arvin and Lew (2011) show that deforestation is a major contributor to climate change.
Likewise, Walsh (2007) calculates that deforestation accounts for about 20% of all carbon emissions in the world -which is more than what is being emitted by the motor transportation. Furthermore, deforestation causes loss in biodiversity and is also linked to soil erosion (Erhardt-Martinez 1998 , Rudel 2013 .
Using Feasible Generalized Least Squares two-way fixed effects estimator we find that democracy (autocracy) has a negative (positive) effect on forest coverage during 1992-2012 period. However, when interacting our democracy variable with the level of economic development (proxied by per capita income), we find a positive effect of democracy on forest coverage at a higher level of per capita income, while a negative effect at lower levels of per capita income. More precisely, we find that at per capita income of over US$ 8200, the impact of democracy on forest coverage becomes positive. Our results suggest that a democratic government's priority to tackle environmental problems depend on its level of economic development. These results are robust to a variety of robustness checks. These results lend support to our argument that the impact of regime type in explaining the variation in forest area coverage is conditional upon level of economic development of a country.
The rest of the paper is structured as follows: In the next section, we review the previous literature (both theoretical and empirical) on the relationship between regime type and deforestation. We use the previous literature to build our central arguments leading to some testable hypotheses. In Section 3 we provide a description of the data and estimation methods that we apply in this paper. Section 4 presents our results along with analysis.
Section 5 concludes the study.
Literature Review and Hypotheses
In this section, we review the existing literature on the impact of regime type on the environment in general and also on deforestation. The previous theoretical as well as empirical literature on this topic remains contentious. While some scholars argue that democracy is associated with improvement in environmental protection, others find that democracy has no positive effect. Some even argue that autocracies are much better at protecting environmental degradation. We begin with reviewing the existing theoretical and empirical literature from both these two camps to arrive at some testable hypothesis on this topic. Next, we will then examine the role economic development plays when examining the impact of regime type on environment to derive our second hypothesis.
Democracy as the guarantor of environmental commitment
As previous literature on the relationship between regime types and environment is contentious, we divide the arguments into two opposing camps. The conventional wisdom in comparative politics is that democracy is benign in nature and generally acts in a manner that serves the greater interest of the people. Since protecting the environment undoubtedly is good for the society as a whole, it is expected that democracy will behave in the best interest of the people and ensure environmental protection. At least they would do so to a larger degree than an autocracy would -considering they represent a smaller segment of the population with often-dubious goals.
Examining the importance of democracy in environmental debate, Payne (1995) , Farzin and Bond (2006) conducted a comprehensive treatise on the impact of democracy on environment degradation. They highlight five central arguments as to why democracies are better at protecting the environment. First, democracies create a climate for the free flow of information. In fact, Hollyer et al. (2011) find that democracy is a key prerequisite in explaining the variation in government transparency among countries. 4 Extending the analysis on transparency further, Hollyer et al. (2015) finds that transparency destabilizes autocratic regimes through mass protests and demonstrations. Schultz and Crockett (1990) argue that the free flow of information in democracies significantly increases the public awareness on environmental issues through the activities of various environmental groups. Thus, coupled with strong individual rights democracy allows citizens to influence their government, especially collectively in the form of Non-Governmental Organizations (NGOs hereafter) and also through free media (Barrett and Graddy 2000) . In this climate, ideas compete in a 'free market', where the most beneficial ones pull through. In the case of the environment, the protection of the environment should do just that since it is in people's collective interest. The presence of NGOs has previously been found to reduce strain on the environment (Binder and Neumayer 2005) , and the stringency of policies (Fredriksson et al. 2005) . Second, in a democratic setting governments are more responsiveness and accountability to public opinion.
If the first arguments holds true, it would be natural to assume that voters will punish governing parties that does not deliver in the realm of environmental protection (Li and Reuveny 2006) . This will in turn put pressure on the government to consider environmental concerns of the majority seriously. Third, Payne (1995) claims that both political parties and the electorate in democracies are more likely to draw lessons from the experiences of their autocratic counterparts. This derives from the freedom of information that autocracies do not have. Payne (1995) building on Godwin's (1992) argument also points to the fact that autocracies lack flexibility and ability to innovate as they are more interested in maintaining status quo bias in favor of economic and political elite. The fourth argument focuses on international cooperation. Democracies, according to Payne (1995) and Farzin and Bond (2006) , are more likely to participate in international organizations and treaties. Furthermore, they are more likely to meet environmental standards (Neumayer 2002) . It is expected that this in turn will lead to better environmental outcomes in the form of lower levels of pollution and afforestation. In fact, a world development report by Gates et al. (2003) empirically confirms that democracies are more likely to ratify multilateral environmental agreements, and put a greater percentage of their land area under protection status. Eichengreen and Leblang (2008) Jensen (2003 Jensen ( , 2006 Jensen ( , and 2008 ), Jakobsen and de Soysa (2006) . This gives governments a wide array of opportunities to direct market forces in the desired direction (Tamazian and Rao 2012) . Regulations can be imposed on the markets which in turn provide incentives for corporations to act in a more environmentally friendly way.
Fredriksson and Neumayer (2013) Focusing on environmental commitment instead of outcomes has its disadvantages. It does not necessarily lead to better outcomes. Still, Fredriksson and Neumayer (2013) posits that democracy will show improvement in outcomes as well, if given enough time. In other words, the effects, they are argue, are not contemporaneous and there is a substantial lag effect. In fact, their findings are in line with Congleton (1992) who theorizes that autocratic regimes often have shorter time horizons than their democratic counterparts. Consequently, they set weaker environmental policies and instead plunder the riches for themselves and their close support groups. Furthermore, Nobel laureate Amartya Sen (1994) argues that famine is the major cause for environmental degradation. Theisen (2008 Theisen ( , 2012 find that factors related to climate change and environmental degradation influence the risk of conflicts and violent events. 5 Sen (1994) contends that the frequency of occurrence of famines is less in democracies because democratic governments, according to Gleditsch and Sverdrup (2003) , are more responsive to the life threatening concerns of the people.
The contradictory view
Empirical results that go against the dominant paradigm have also been documented in the literature. As already indicated there are contrarian views which argue that democracy has no significant impact on environment protection. The most prominent among such studies is Midlarsky (1998) Midlarsky (1998) theorizes that the negative effect of democracy on environmental health has been due to a cause overlooked by the earlier research on this subject. The economic needs of the population, particularly in the poorer countries trump environmental protection. The derived evidence is largely from the fact that when controlling for (usually wealthy) European countries, he finds that democracy has a negative effect on the environment. This indicates the possibility of a deeper relationship between level of development and democracy. Desai (1998) takes Midlarsky's argument one-step further. He argues that democracies not necessarily have a uniform and positive influence on the environment. According to Desai (1998) , democracies are highly accountable to the people and are pressured to deliver in terms of economic growth and development, which can have negative consequences in environment 5 However Gleditsch (2012) reviews large body of literature linking environmental degradation and conflict and finds that most of the empirical results from previous studies on this subject vary and a firm conclusion cannot be drawn.
and forests. Thus, rulers in a democratic setting might see environmental degradation as a necessary byproduct of development. Notice how this argument uses the exact same logic as Payne's (1995) second argument, but is taken to the opposite conclusion. They diverge at issue of whether people will prioritize the environment first, or sacrifice it in favor of expanding the economy.
The second argument is the extension of the first in which democracies on one hand are accountable to the electorate to deliver economic development and prosperity and on the other hand, they are more open to markets, as discussed earlier. This allows various competing interest and lobby groups in the industry with vast resources to influence government to favor industrial policies over environmental concerns (Dryzek 1987) . The political class in democracies is willing to invest their political capital to favor industry over environment with the hope that their policies will generate industrialization and thereby contribute to economic prosperity in the medium to long run. Obviously, the main focus of industries is to seek profits in order to maximize the value of shareholders but need not necessarily stand for the betterment of environmental protection. The third argument presented by some scholars is that autocracies are actually better equipped to tackle problems associated with population pressures which tend to put enormous strain on the environment and natural resources like forests (Heilbronner 1974) . Neumayer (2002) argues that without much political constraints, it is easier for the autocracies vis-à-vis democracies to curtail the problem of excess birth rates. If indeed this is true then autocracies are better positioned to handle the problem of conflict over resource scarcity as hypothesized by Homer-Dixon (1994). 6 While some argue that democratic governments are more responsive in addressing environmental concerns which might lead to scarcity and conflict (Gleditsch and Sverdrup 2003) , it is also plausible to assume the opposite. Autocrats would like to avoid unnecessary conflicts which threaten the very existence of the regime and hence it could be argued that they would be more considerate towards environmental problems.
Summing up so far based on the discussion presented above, the literature on this topic is divided into two opposing camps -one that sees democracy as benign for the environment and those that are more skeptical. We thus test for our first hypothesis that democracies are more likely to increase forest coverage than autocracies.
The empirical literature on this topic is also divided. For instance, Roberts and Parks (2007) , Scruggs (1998) find no significant effect of democracy on various measures of environment. On the other hand, Congleton (1992) , Midlarsky (1998) find that democracies actually worsen the environmental situation. However, several other studies including, Torras
and Boyce (1998), Barrett and Graddy (2000) , Harbaugh et al. (2002), Neumayer (2002) found that their measures of democracy variables were statistically significant and associated with an improvement in various aspects measuring environmental protection. With specific focus on deforestation, Midlarsky (1998) and Martinez et al. (2002) find that democracy actually increases the pace of deforestation. However, an empirical analysis of deforestation rates by Didia (1999) found a positive correlation between democracies and lower deforestation rates. This helps strengthen the argument of democracy's benignity. Didia's (1999) weakness was that only a univariate regression was utilized in the study. Overcoming these concerns, Li and Reuveny (2006) and Shandra (2007) conduct a panel data study covering large number of countries finds that democracy has a positive effect on reducing deforestation rates. In a more recent study, Buitenzorgy and Mol (2011) examine the relationship between democracy and deforestation. They find evidence in favor of an inverted U-shaped relationship between the democracy and deforestation. More specifically, they find that democratic countries experiencing a transition have higher rates of deforestation compared to matured democracies. Similar such findings of an inverted U-shape in the context of deforestation and economic development are documented by Cropper and Griffiths (1994) . For almost all the geographic regions in the world (with the exception of Asia), they find a strong inverted U-shaped relationship between deforestation and other air and water polluted variables and economic development. These inverted U-shaped relationships is in line with the Environmental Kuznets Curve (EKC) theory which argues that environment deteriorates in early stages of economic development and subsequently improves as the economy matures after a certain critical point. Panayotou (1993) However, what they observe is a difference in the effect of democracy on pollution based on the developmental stage of a country. They believe that this variation signify that the relationship between democracy and the environment is multi-faceted in nature, so that prescribing the same pill (of promoting democracy) to cure environmental problems in all countries might not be feasible. In fact, most of the studies focusing on EKC relationship with reference to environment and deforestation concede the importance of the role of regime type and institutions in general. In the following section, the role of economic development in the context of regime type and deforestation will be further discussed.
The role of Economic development
As already highlighted, Midlarsky (1998) argues that regime type alone may not fully explain the variation in environmental outcomes. There exists a wide range of literature that focuses on this relationship between economic development and environmental outcomes. The EKC is an empirically based model for which a lot of empirical support has been found in the literature (see: Buitenzorgy and Mol 2011 , Tamazian and Rao 2010 , Copeland and Taylor 2004 , Stern et al. 1996 , Panayotou 1993 . The EKC explains the relationship between economic development and pollution, which takes form of an inverted U-shaped curve.
Accordingly, as an undeveloped country starts developing, the levels of pollution start to rise.
At some point in time, a turning point is reached and the trend shifts (Alstine and Neumayer 2009 ). From there on, the added levels of development is accompanied by lower levels of pollution. This effect can be attributed to several factors. Alstine and Neumayer (2009) Kuznets curve. One argument is that of environmental awareness. As a country develops, its citizens will have access to better education and information. This will create a fertile ground for environmental activism to grow on. The effect could also be spurious because countries that develop have been known to experience slowing population growth rates. Larger populations are linked to greater pollution, and if this growth is slowed, it could put less strain on the environment. Developed countries have traditionally switched to more less-polluting sectors as they grew. They have embraced the knowledge-based economy, while the traditional manufacturing has been outsourced to countries with cheaper factor inputs in what could be described as a 'race to the bottom'. This would entail effectively exporting pollution to less developed countries -the 'pollution haven hypothesis' (Alstine and Neumayer 2009, Dinda 2004 ). The export of pollution could be a big part of why the curve is often observed.
On the downside, this could entail that the world's net pollution is not decreased. Rather, it is simply shuffled to poorer countries. Alstine and Neumayer (2009) highlight this as the biggest challenge to the EKC model's relevance in the future. However, there are forces that can mitigate the pollution. Technological diffusion is one such venue. Access to more efficient and environmentally friendly technology will allow developing countries to produce at lower rates of pollution per output. This might be furthered by the development of economies of scale, which allow production with minimal waste levels (Dinda 2004 ).
We hypothesize that economic development plays a significant role in explaining democracy's effect on the environment. We build on Desai (1998) and Midlarsky's (1998) theory on the pressures democratic leaders' face, which forces them to sacrifice environmental protection for the sake of economic development and job creation in the shortterm. People at the lower end of economic development ladder quite naturally seek to acquire decent jobs to improve their standard of living. Acquiring decent jobs in many poor countries is often seen as a ticket to move the households out of poverty. There is a vast literature, which shows that the chances of reelection of democratically elected leaders is strongly correlated with their economic performance in terms of generating higher economic growth and lowering the levels of unemployment (see for instance : Blount 2002 , Kayser 2005 , Brender and Drazen 2008 , Ferguson et al. 2013 ). Thus, leaders will try to accommodate this by embarking on attracting investments, which fuels rapid industrialization that in turn generate job opportunities. This obviously will likely take a heavy toll on the environment Our line of argument actually contradicts Payne's (1995) argument that the electorate in democracies will apply pressure on their leaders to protect the environment. Our bone of contention with this line of argument by Payne (1995) is that he presumes that this is an universal attitude, present across all democracies irrespective of their level of economic development. We argue that the wealthier democracies will protect environment better as basic needs are largely covered, thus shifting the focus towards long-term sustainable economic development model in which environment protection is given equal importance.
Ringquits (1993) and Khator (1993) lend support to our argument. They find that level of income is the most important predictor of environmental protection. Specifically, they find that wealthier American states witness an increase in environmental protection compared to poor states. 7 This is precisely in line with the EKC theory on pollution in which the levels of pollution will dramatically come down as the economic development increases. In other words, popular pressure will be of paramount importance in democracies at all levels of development, albeit with different goals and priorities. But as the democratic countries grow wealthier, the preferences of electorate and governments will shift from 'development at all cost' to 'sustainable model of development'. Thus, they are expected to grow more economically sustainable (de Soysa et al. 2009) , and this in turn will relieve some of the environmental pressures. In addition, the increase in literacy rates that often accompanies higher economic development levels should help raise public awareness on environmental issues. These effects should be possible to observe in terms of environmental outcomes such as forest area coverage. Therefore, we expect that democracy's effect on forest coverage is conditional upon the level of economic development.
Data and Methods

Model Specification
We use panel data covering 139 countries during 1990-2012 period (23 years) to examine the impact of regime type on forest coverage. Note that the forest coverage data is made available only from 1990 onwards. Hence, the study period begins from 1990. We specify the regression equation as follows: ******* Figure 1 about Here ******* As seen, on average the forest coverage has declined steadily throughout the study period for global sample. Although a decrease in two percentage points on average might seem miniscule, it could have an impact on the environment. However, when we split our sample into two different groups namely, developing countries and high-income OECD countries we see a clear difference in the pattern of afforestation rate. While the sample of developing countries does witness a steady declining trend, it is quite the opposite for highincome OECD countries. In a way, the Figure 1 tends to provide some support for our hypothesis 2.
In equation (1) it X represents our main independent variable, i.e. democracy. We create a democracy dummy measure based on the Marshall and Jaggers (2002) 8 Though the Polity IV index has faced some criticism (see Potrafke 2012) , it captures three important elements of democracy namely, presence of institutions, existence of effective constraints on executive and participation in political process, which are found to be key for economic openness (Vadlamannati 2012) . 9 Note that estimating the models directly with the Polity IV index does not alter our results much.
The vector it Z includes other potential determinants on forest coverage. We select the control variables based on a handful of previous studies on determinants of forest coverage (e.g., Rudel 2013 , Htun and Yoshida 2013 , Kaimowitz and Angelsen 1998 , Erhardt-Martinez 1998 . Following these studies, we include a measure of level of income using per capita GDP (2015) . States with high mineral rents can be expected to put greater strain on forest coverage. Open pit mining operations have been suggested to cause deforestation (Angelsen and Kaimowitz 1999) . We add the a measure of mining using total mineral rents as a share of GDP, sourced from the World Bank's World development Indicators (World Bank 2015). Accordingly, the World Bank defines resource rents as unit price minus the cost of production times the quantity produced. Finally, we include a law and order index sourced from the ICRG which is coded on the scale of 0-6 wherein higher value denotes good law and order conditions in the country. The ICRG law and order index captures two sub-components namely, 'law' which takes into account the strength and independence of the legal system, and 'order' which considers compliance of the law.
Note that we do not include a lagged dependent variable as inclusion of a lagged dependent variable according to Achen (2000) can drastically reduce the explanatory power of the independent variables. Including a lagged dependent variable in a short panel (23 years) with fixed effects causes inconsistent estimations resulting in a downward bias of the coefficient, known as the 'Nickell bias' (Nickell 1981) . Thus, we estimate all our models without the inclusion of a lagged dependent variable. 10 Following Dreher and Rupprecht (2007) we estimate all our regressions using the Feasible Generalized Least Squares (FGLS henceforth) method. Using FGLS over a simple OLS allows estimations in the presence of AR (1) autocorrelation within panels and cross-sectional heteroscedasticity across the panels.
Note that when estimating FGLS estimators we control for both time and country fixed effects in all our models. The descriptive statistics on all the afore-mentioned variables are reported in Appendix 2 and the details on definitions and data sources are provided in Appendix 3.
Interactions
To examine our hypothesis 2, we estimate interaction models in which we introduce interaction between our measure of democracy and per capita income (log) as under:
and per capita income (log), as described above, which is our interaction variable ( it iv ). Note that all the interaction effect models for global sample and a sample of developing countries are estimated using FGLS estimator controlling for both country and time fixed effects.
10 Moreover, there is no theoretical reasoning in our setup which warrants adding a lagged dependent variable. income OECD nations, the forest coverage is 36%. These simple stylized facts show that democracies are not always associated with a higher proportion of forest cover, although with the exception of high-income OECD nations. These simple bivariate statistics, however, may lead to spurious conclusions without controls, such as income, or population pressures, rather than regime type differences, explain the differences. We thus move next to examine the statistical relationship in greater detail and precision in multivariate models. Table 1 reports the impact of regime type on afforestation rate. ******* Table 1 about here ******* As seen in column 1, democracy is associated with a decline in the rate of afforestation. The point estimates suggest that a democratic country is associated with a 0.74% decline in forest area coverage rate, which is significantly different from zero at the 1% level. This finding negates our first hypothesis that democracies are better at environmental protection in the form of forest protection. These results also contradict the findings of Payne (1995) and raises questions about the universality of his treatise on why democracies are better at protecting the environment. In addition, Neumayer (2002) found that democracies sign more environmental commitments than autocracies. While this may be true, our results indicate that environmental commitment need not necessarily lead to positive environmental outcomes. Interestingly, we find that autocratic countries are associated with an increase in forest area coverage rate by 1.4% which is also significantly different from zero at the 1% level. In other words, they tend to leave more of their forests untouched. In column 2, when income level as an additional control is included, the effect of democracy remains negative, while autocracy is positive and are significantly different from zero at the 1% level. After controlling for the income levels, the point estimate suggests that a democratic country is associated with a 0.79% decrease in forest area coverage. Notice that the impact of income levels itself on forest area coverage is positive and significantly different from zero at the 1% level. The substantial effects suggest that a standard deviation above mean in per capita income (log) is associated with a 2.5% increase in forest area coverage rate, which is 12% of the standard deviation of afforestation rate. In column 3 we add the population variable, which has negative effect on forest coverage, which is statistically significant at the 1% level.
Empirical Results
Hardly surprising result, as bigger population puts more pressure on natural resources like forests. These results fall in line with the results of Cole and Neumayer (2004 (2002) who find that trade openness leads to better environmental protection.
Next, the presence of more NGOs is linked to greater forest coverage and we add this variable in column 5. Our results on the impact of NGOs on afforestation in line with Fredriksson et al. (2005) whose evidence links the number of NGOs and stringency of environmental policies. A standard deviation above mean in number of NGOs (log) is associated with a 1.2% increase in forest area coverage rate, which is 6% of the standard deviation of afforestation rate. Notice that adding NGOs variable into the model doesn't change the results on the impact of democracy. In column 6, we add mineral rents variable.
Having a greater ratio of minerals to GDP has a negative effect on forest coverage. A standard deviation above mean in mineral rents to GDP is associated with a 0.11% decrease in forest area coverage rate, which is significantly different from zero at the 10% level. This result is on expected lines as mining operations eat up a lot of forest land. Lastly, column 7 shows that having a better rule of law is associated with an increase in forest coverage area. A point increase in ICRG's rule of law index is associated with 0.13% increase in forest cover, which is significantly different from zero at the 5% level. Notice that the substantive effect of democracy, after controlling for all the potential factors, jumps to 1.33% decrease in forest coverage. The results on regime type remain robust to the inclusion of these controls.
In Table 2 we replicate the estimations reported in Table 1 with a restricted sample. ******* Table 2 about here *******
We exclude high-income OECD countries which are all democratic countries and are equipped with well-developed and sophisticated institutional mechanisms to ensure protection from deforestation. These include: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Italy, Ireland, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, UK, and the USA. It is quite plausible that our results might be driven by these countries which are democracies and there exists no significant variation in democratic scores during our study period in this group of countries. As seen from Table 2 , in line with our findings in Table 1 , democracies are negatively associated with forest area coverage, while the opposite effects are found for autocracies. On average, democratic (autocratic) countries, excluding high income OECD countries, are associated with a 0.6%
(1.25%) decrease (increase) in forest coverage, which is significantly different from zero at the 1% level (see column 1). As seen from column 2, these results are robust to including income variable. Also, note that the level of income is positive and statistically significant at the 1% level. A standard deviation above mean in per capita income (log) is associated with a 3.1% increase in forest area coverage rate, which is 14% of the standard deviation of afforestation rate of non-OECD nations. Thus, the net effect of democracy (net of income level) in developing countries on afforestation rate is negative. Finally, in column 3-7, adding additional control variables do not change our results very much. Controlling for other plausible explanatory factors, democracy in developing countries is associated with a 1.19% decrease in the forest area cover (see column 7, Table 2 ), which is statistically significant at the 1% level. By and large, these results suggest that even among developing countries alone, the impact of democracy is actually negative. Notice that the results on control variables remain largely the same in Table 2 . As our results for this restrictive sample group of developing countries are comparable to those with the full sample, we believe that our results are not driven by the inclusion of the high-income OECD countries in the sample whose democratic polity is relatively high.
Conditional effects
Next, we examine whether the effect of democracy on afforestation rate is conditional on the level of per capita income. ******* Table 3 about here ******* We introduce interaction terms between democracy and per capita income level in Table 3 . Note that column 1-2 captures these interaction effects for global sample, while the result for the sample of developing countries alone is reported in column 3-4. As seen from column 1, the conditional effect between democracy and level of per capita income (log) is positive on the afforestation rate, a result which supports the argument that the effect of democracy on environment protection is conditional upon the level of economic development of a country. Importantly, democracy on its own, in other words, when level of per capita income is set equal to 0, has a strong negative effect on afforestation rate. Also noteworthy that level of per capita income on its own, i.e., when democracy variable is set equal to 0, has a strong positive effect on afforestation rate, both of which are significantly different from zero at the 1% level. Thus, without income, the effect of democracy on afforestation is bound to be negative.
It is important to note that the interpretation of the interaction term even in a linear model is not straight forward. Consequently, a simple t-test on the coefficient of the interaction term is not sufficient to see whether the interaction is statistically significant (Ai and Norton 2003) . We thus rely on the conditional plot as shown in Figure 3 , which depicts the magnitude of the interaction effect.
******* Figure 3 about Here ******* To calculate the marginal effect of a country being a democracy, we take into account both the conditioning variable (democracy) and the interaction term, and show the total marginal effect conditional on level of per capita income graphically. The y-axis of Figure 3 displays the marginal effect of democratic countries, and on the x-axis the level of per capita income (logged) at which the marginal effect is evaluated. In addition, we include the 90% confidence interval in the figure. As seen there, and in line with the results shown in Table 3 , democratic countries witness an increase in afforestation rate (at the 90% confidence level at least) if the level of per capita income (log) is greater than log eight, which is roughly about US$ 8200. For instance, a democratic country with a per capita income level of roughly US$ 8200 witness about 0.65% increase in forest area coverage, which is significantly different from zero at the 1% level (see Figure 3) . Likewise, if the per capita income level is at its maximum value (US$ 71354), the impact of democracy on forest area cover increases by 3.2%, which is significantly different from zero at the 1% level. Figure 3 also shows that there is a negative effect of democracy on afforestation rate when the level of per capita income is less than US$ 8200. Thus, the marginal effects are significant albeit negative when the lower bound of the confidence interval is below zero. By and large, these results support Hypothesis 2, which states that democracy's effect on forest coverage is conditional upon the level of development. Note that these effects are similar when estimating the interaction model after controlling for other control variables reported in column 2.
In column 3-4 the results on the interaction between democracy and per capita income for the sample of developing countries alone is captured. As seen, the conditional effect between democracy and income level is positive on the afforestation, which is significantly different from zero at the 1% level. Once again, democratic countries on their own have a strong negative effect on afforestation, which is significantly different from zero at the 1% level. While the level of income, when democracy is set equal to 0, has a positive effect on afforestation rate which is statistically significant at the 1% level. Once again, we resort to conditional plot to explain these results. Figure 4 displays the conditional effects. The y-axis of Figure 4 is the marginal effect of democratic countries, and on the x-axis the performance criteria level of per capita income of developing countries at which the marginal effect is evaluated at the 90% confidence interval.
******* Figure 4 about Here ******* As seen there, democratic countries witness an increase in afforestation rate (at the 90% confidence level at least) if the level of per capita income is greater than US$ 8200. For instance, a democratic developing country with a per capita income level of roughly US$ 8200 witness about 0.63% increase in forest area coverage, which is significantly different from zero at the 1% level (see Figure 3) . Likewise, if the per capita income level of developing countries is at its maximum value (US$ 60258), the impact of democracy on forest area cover increases by 2.9%, which is significantly different from zero at the 1% level. The Figure 4 also shows that there is a negative effect of democracy on afforestation rate when the level of per capita income is less than US$ 8200. Thus, the marginal effects are significant albeit negative when the lower bound of the confidence interval is below zero. These results once again lend support to Hypothesis 2 even among developing countries, that the positive effects of democracy on afforestation is conditional upon the level of economic development.
Once again, the effects are similar when estimating the interaction model after controlling for other variables reported in column 4.
Further checks on Robustness
We examine the robustness of the main findings in the following ways. First, as additional tests for robustness, we replace the democracy and autocracy dummies with Polity IV index which measures the regime type on -10 to +10 scale in which higher value denotes full democracy and vice-versa. Next, we replace the democracy measure which is based on Polity share of GDP, which is a proxy for both domestic and foreign investment activities in country i in year t. Previous studies find that democratic regimes are more likely than autocracies to attract investments (see : Jensen 2003 , 2006 , Li and Resnick 2003 , Jakobsen and de Soysa 2006 . Thus, if democracies indeed attract more investments, then it can possibly affect the afforestation rates in democratic countries vis-à-vis in autocratic states. Including these measures into our afforestation models closes possible transmission channels of an impact of democracy via environmental conventions and investments. The results from these models show that the coefficients on these two variables are not significant at conventional levels whereas the effect of democracy remains negative and significantly different from zero at the 1% level respectively. Note that these results are consistent in both global sample and a sample of developing countries. These results suggest that this effect of democracy does not depend on international treaty conventions on environment and investments.
Finally, we remove some suspicious cases where there was an upward reporting bias in favor of a sudden increase in forest area coverage by around 8% points or more during 1990-2012 period. These include: Bulgaria, Cuba, Italy, Norway, Spain, Sweden, and
Vietnam. Re-estimating all our models (including the interactions) without these outliers does not change our results much on our main variables of interest suggesting that the results are not driven by extreme values. The robustness check results are not shown here due to brevity but are available upon request. In summary, the results taken together seem robust to using alternative data, sample, and testing procedure.
Conclusion
The theoretical and empirical literature on the impact of regime type on deforestation remains contentious. Some studies argue that democracy is better at protecting environmental degradation and thereby halt the process of deforestation. However, other studies show that democracy has no significant impact on protecting environment. Moreover, some argue that autocracy is better at protecting environment. In this paper, we argue that the reason for the divergent results in the literature could be due to neglecting the role of the level of economic development. Theoretically speaking, while democracies might have a positive effect on afforestation, but these effects, we argue is mitigated by the level of economic development. Our results highlight two key policy implications. First, our findings are in stark contrast to those who argue that democracy on its own can mitigate the problems associated with deforestation. Our results show that the positive effects of democracy are conditional upon the level of economic development. This suggests that a democratic government's priority to tackle environmental problems depend on its level of economic development.
Second, these results could also throw light on the main reason as to why there is a lack of coordinated effort between developing and developed countries in addressing environmental issues. While the priorities of poor countries is development at any cost to uplift large numbers of people from poverty through industrialization and increasing the income levels, the focus of developed countries on the other hand is more on balanced and sustainable form of economic development. Finally, our results imply that to reduce deforestation the sole emphasis need not be on democracy alone but also on economic development. Of course, this does not mean that poor democracies should be allowed to pollute freely in order to develop fast. This 'pollute now, clean up later' strategy has some serious limitations. Rather, our results show that democratization is not in itself enough to solve the environmental problems and that it cannot be viewed as unquestionably benign in a deterministic fashion, as argued by some in the literature. Indeed, economic development can be a part of the solution to the environmental issues, rather than just a cause of the problem. Notes: Country fixed effects and year dummies are included and robust standard errors in parenthesis. ***p<0.01, **p<0.05, *p<0.1
